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IN THE CLAIMS: 

Please cancel Claims 3, 4. ) 9, and 23 without prejudice to or disclaimer of 
subject matter. Please amend Claims 1, 5, 12, and 20 to 22 as shown below. 

1. (Cuircntly Amended) A detecting method for delecting internal 
resistance of an inspective rechargeable battery when said inspective rechargeable battery is 
charged by a constant current-constant voltage charging regime comprising a constant 
current charging mode and a constant voltage charging mode in that c hargin g is 
commenced by said constant current charging mode at a constant current value and after 
the battery voltage of said inspective rechargeable battery reaches a given voJtage value 
V^ij^, the charging is performed by said constant voltage charging mode at a constant 
voltage until the termination thereof, said detecting method comprising the steps of: 

(a) obtaining an accumulated, charged electricity quantity of said inspective 
rechargeable battery in said constant voltage charging mode; and 

(b) comparing said charged electricity quantity obtained in said step (a) to 
previously acquired data of a normal rechargeable battery in said constant voltage charging 
mode, said normal rechargeable battery corresponding to said inspective rechargeable 
batte r y, battgo^ 

wherein said previously acquired data is SSS. with respect to relationships 
between charged electricity quantities Q^v of said normal rechargeable battery and increased 
or decreased internal resistances of said normal rechargeable battery or between said 
charged electricity quantities Qcv snd increased or decreased magnitudes of said internal 
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resistances^ 

wherein when said ingpEcti ve rechargeable battery has an electricity slorable 
capacity which is red uced to a magnitude of D time that of said normal rechargeable 
battery, w here Pisa constant of Q < D < 1 . said detecting method further includes a step of 
correcting said char ged electricity quantity obtained in said step fa) bv multiplying said 
charged electricity qu antity by 1/D time, wherein the corrected electrical Quantity is 
compared to said previously acquired data of said normal rechargeable battery described in 
said step fb), and 

wherein in a c ase where it is presumed that said electricity storable capacity 
of said inspective rechargeable battery i s reduced to a magnitude of D time that of said 
normal rechargeable battery, when a duration from a shift time when said constant current 
charging mode at said constant current vali^p I p is shifted to said constant yolta^e char^ inp 
mode at said constant yoltaee V ^,. until a time when the char pin p current yaluc in said 
constant yoltaee charging mode rea ches a prescribed current value \ ^ an d an electricity 
quantity charged in sai d constant vol ta ge charging mode are made to be respectiyelv t,^ ' 
and O^; for said inspectiye rechargeable battery and t^^ an^ Q ^for said normal 
rechargeable battery, in accordance with a flmction formula 

D-=iQ^ JitJ<LtT^'lZiQ,.,,_^^^ said electricity storable capacity of said inspective 
rechargeable battery is estimated to he D time thai of said nor mal rechargeable battery . 

2. (Previously Presented) The detecting method according to claim 1, 
wherein said inspective rechargeable battery is a rechargeable battery accommodated in a 
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rechargeable battery pack having a control circuit in which at least ore of a switching 
element for charging which is capable of performing ON-OFF control, a switching element 
for discharging, and a detecting element for detecting a chaiging-and-discharging current 
value is accommodated in a charging-and-discharging path of said rechargeable battery 
accommodated in said rechargeable battery pack. 

3. (Cancelled) 

4. (Cancelled) 

5. (CrniCTitly Amended) The detecting method according to cfaim-4 
claimi, wherein said prescribed current value is in a range of 0.4 x lo < !„ < 0.6 x lo 
with respect to said charging current value To in said constant current charging mode. 

6. (Previously Presented) The detecting method according to claim 5, 
wherein said prescribed current value is 1/2 of said constant current value Ij. 

7. (Previously Presented) The detecting method according to claim I, 
wherein said previously acquired data of said normal rechargeable battery includes 
previously measured data of said relationships of said normal rechargeable battery, 
function formulas obtained from said measured data, and function formulas based on said 
measured data which are obtained by way of simulaHon by a computer. 
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8. (Previously Presented) The detecting method according to claim 7, 
wherein said previously acquired data of said nonnal rechargeable battery includes data of 
relationships between said charged electricity quantities of said normal rechargeable 
batteiy and resistance values r, based on resistors or includes data of relationships between 
said charged electricity quautitjes Q,, and internal resistance values (R, + of said normal 
rechargeable battery, wherein said data of relationships between said charged electricity 
quantities and said internal resistance values (R, + rj is obtained by a method wherein 
each of a plurality of resistors each having a different resistance value(rj is separately 
connected to said normal rechargeable batteiy in series connection to artificially increase an 
internal resistance value (R.) of said normal rechatgeable batteiy to a resistance value 
(R, + as an artificially internal resistance value, wherein in each case where one of said 
plurality of resistors is connected to said nonnal rechargeable battety, said normal 
rechargeable battery is charged by said constant current^onstant voltage charging regime 
comprising said constant current charging mode and said constant voltage chargbg mode in 
that charging is commenced by said constant current charging mode at said constant cunwit 
value lo and after the battery voltage of said nomial rechargeable battery reaches said given 
voltage value the charging is performed by said constant voltage charging mode at 
said constant voltage V^, untU the termination thereof; and wherein in each case where one 
of said plurality of resistors is connected to said normal rechargeable battery, a charged 
electricity quantity of said normal rechargeable battery is measured and a relationship 
between said charged electricity quantity Q„ and said artificially internal resistance value of 
said normal rechargeable battery is obtained. 
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9. (Previously Presented) The detecting method according to claim 8, 
wherein said resistance value (r^) of each of said plurality of resistors is of substantially the 
same order as said internal resistance value R, of said normal rechargeable battery or said 
resistance value (v^ of each of said plurality of resistors differs from said internal resistance 
value R| by one digit. 

10. (Previously Presented) The detecting method according to claim 8, 
wherein in each case where one of said plurality of resistors is connected to said nonnal 
rechargeable battery, an open-circuit voltage Voc of said nonnal rechargeable battery when 
die battery voltage reaches said voltage value V„,^ is measured and a charged electricity 
quantity Q^^ of said nonnal rechargeable battery in said constant voltage charging mode at 
that time is measured, and fix>m said constant current value 1^ in said constant current 
charging mode, said measured open-circuit voltage Voc and said measured charged 
electricity quantity and fiom a function formula R = (V^ -Voc) / 1^, an internal 
resistance value of said normal rechargeable battery whose internal resistance value is 
artificially increased to (R^ + r^) is computed, and a relationship between said measured 
charged electricity quantity and said computed internal resistance value of said normal 
rechargeable battery is obtained. 

11. (Previously Presented) The detecting method according to claim 1, 
wherein a time point when said charged electricity quantity of said inspcctive rechargeable 
battery in said constant voltage charging mode is measured is any of the following three 
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time points: 

( 1 ) a time point when the charging current in said constant voltage 
charging mode is sufficiently decreased to a prescribed current value CLiJ; 

(2) a time point when a prescribed time (tj elapses since the time when 
the charging current value in said constant voltage charging mode reaches a prescribed 
current value (y ; and 

(3) a time point when a prescribed time (t^) elapses since the time when 
said constant current charging mode is shifted to said constant voltage charging mode. 

1 2. (Currently Amended) The detecting method according to claim 1, 
wherein after said internal resistance of said inspcctivc rechargeable battery is predicted to 
be R on the basis of said previously acquired data, it is presumed that a total discharged 
electricity quantity Q of said normal rechargeable battery whose internal resistance is R| is 
expressed by = Cn x £^j, j (R,) from an electricity storable capacity C^i of said normal 
rechargeable battery and a correction coefficient f^j^ j (R^) for a discharged electricity 
quantity of said normal rechargeable battery which is determined by said intemal resistance 
Rj at a battery temperature T and a discharging current 1, and wherein in a case where 
electricity storable capacity is not reduced in said inspective rechargeabe battery, a total 
discharged electricity quantity Cj' of said inspective rechargeable battery is expressed by 
Cd' = Cm X f_T, 1 (R) from said electricity storable capacity C>, of said normal rechargeable 
battery and a correction coefficient f_T, i (R) for a discharged quantity of said normal 
rechargeable battery having said inteiT\a1 resistance value R at a battery temperature T and a 
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discharging current I, with said inlemal resistance value R being computed by artificially 
increasing R| by a magnitude of r,, and wherein when for an instrument in which said 
inspective rechargeable battery is \ised as a power source, an average consumption electric 
cuirent of the instrument is made to be i, an average consumption power of the instrument is 
made to be p, an average discharging voltage of said normal recliargeable battery when it is 
discharged at a discharging current value i is made to bc^^V^ be V^,. and an average 
discharging voltage of said inspective rechargeable battery when it is discharged at said 
discharging current value i is made to be V„', a time b during which said instrument is 
capable of being operated is computed in accordance with an equation 
h-Cd'/iorh = (V^'xQ')/p, where V„'-V«-ix(R-RO = V„-ixr.. 

13. (Previously Presented) The detecting method according to claim 12, 
wherein said correction coefficient f_i, y (Ri) for said discharged electricity quantity of said 
normal rechargeable battery is selected from (i) previously acquired data relating to 
correction coefficients for discharged electricity quantities and (ii) function formulas 
obtained by simulation by a computer based on said previously acquired data relating to 
correction coefScirats. 

14. (Previously Presented) The delecting method according to claim 13, 
wherein said previously acquired data of said normal rechargeable battery includes data of 
relationships between internal resistance values (Ri + r^) and discharged electricity quantities 
Cd of said normal rechargeable battery, wherein said intemal resistance values (R, + r^) and 
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said discharged clecHcal quantities C, are obtained by a method wherein each of a plurality 
of resistors each having a different resistance value (r^ is separately connected to said 
nonnal rechargeable battery in series connection to artificially increase said interna] 
resistance value (R,) of said normal rechargeable battery lo a resistance value (R, + r,) as an 
artificiariy increased resistance value, and wherein in each case where one of said plurality 
of resistors is connected to said normal rechargeable battery, said norma] rechargeable 
battery is charged by said constant cuirent-constant voltage charging regime comprising said 
constant current charging mode and said constant voltage charging mode in that charging is 
conmienced by said constant current charging mode at said constant cuirent value 1, and 
after the battery voltage of said nonnal rechaigcable battery reaches said given voltage value 
V™,, the charging is performed by said constant voltage charging mode at said constant 
voltage until the termination thereof and after the charging is terminated, said normal 
rechargeable battery is discharged at a prescribed battery temperature T and a prescribed 
discharging current value 1 until the battery voltage of said normal rechargeable battery 
reaches a prescribed voltage value where a discharged electricity quantity Q is 
measured, and a relationship between said measured discharged electricity quantity Cj and 
said artificially increased internal resistance value of said normal rechargeable battery is 
obtained. 



15. (Previously Presented) The detecting metiiod according to claim 14. 
wherein said resistance value (ij of each of said plurality of resistors is of substantially the 
same order as said internal resistance value R, of said normal rechargeable battery or said 
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resistance value (rj of said plurality of resistors diffeiB Srom said internal resistance value R, 
by one digit. 



16. (Previously Presented) The delecting method according to claim 13, 
wherein said previously acquired data of said normal rechargeable battery includes data of 
relationships between internal resistance values (R, + rj and discharged electricity quantities 

of said normal rechargeable batteiy, wherein said internal resistance values (R, + and 
said discharged electricity quantities Q are obtained by a method wherein each of a plurality 
of resistors each having a different resistance value (r,) is separately connected to said 
normal rechargeable battery in series connection to artificially increase an internal resistance 
value (R,) of said normal rechargeable battery to a resistance value (R, + as a 
pseudo-internal resistance value, and wherem m each case where one of said plurality of 
resistors is connected to said normal rechargeable battay, said normal rechargeable battery 
is charged by said constant current-constant voltage diarging regime comprising said 
constant current charging mode and said constant voltage charging mode in that charging is 
commenced by said constant current charging mode at said constant current value !„ and 
after the battery voltage of said normal rechargeable battery reaches said given voltage value 
V^, the charging is performed by said constant voltage charging mode at said constant 
voltage V„„ until the termination thereof and after the charging is terminated, said normal 
rechargeable battery is discharged at a prescribed battery temperature T and a prescribed 
discharging current value I until the battery voltage of said normal rechargeable battery 
reaches a prescribed voltage value V^, where a discharged electricity quantity of said 
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normal rechargeable battery is measured, and an open-circuit voltage Voe of said nonnal 
rechargeable battery when the battery voltage reaches said voltage value Vj^sx 
constant current-constant voltage charging operation is measured, and from said constant 
current value ly in the constant current charging mode and said measured open-circuit 
voltage Voc and in accordance with a function formula R = (V^^ - Voc) / lo, an internal 
resistance value of said normal rechargeable battery whose interna! resistance value is 
artificially increased to R, with R equaling R^ + r^^ is computed, and a relationship between 
said measured discharged electricity quantity Q and said computed internal resistance value 
R of said nonnal rechargeable battery is obtained, 

17. previously Presented) The detecting method according to claim 16, 
wherein said resistance value (rj of each of said plurality of resistors is of substantially the 
same order as said internal resistance value R^ of said normal rechargeable battery or said 
r^istance value (rj of said plurality of resistors differs from said internal resistance value R| 
by one digit. 

18. (Previously Presented) The detecting method according to claim 12, 
wherein in a case where said inspcctive rechargeable battery has an electricity storable 
capacity which is reduced to a magnitude of D time that of said normal rechargeable battery, 
where D is a constant of 0 < D <: 1 , it is presumed that said total discharged electricity 
quantity ' of said inspective rechargeable battery is expressed by 

Q ' - D x X f I (R) from said electricity storable capaci^ of said normal 
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rechargeable battery and said correction coefficient f_T. , (R). 

19. (Cancelled) 

20. (Currently Amended) The detecting method according to e taim 1 9 claim 
1S» whacin said prescribed current value is in a range of 0.4 x !<> < !„ < 0.6 x 1 0, 

2 1 . (Currently Amended) The detecting method accorxiing to elaini W claim 
18, wherein said prescribed current value 1^, is 1/2 of said constant current value I,, in said 
constant cxurenl chai:ging mode. 

22. (Currently Amended) A detecting apparatus for detecting internal 
resistance of an inspcctive rechargeable battery when said inspective rechargeable battery is 
charged by a constant current-constant voltage charging regime comprising a constant 
current charging mode and a constant voltage charging mode in Aat charging is commenced 
by said constant current charging mode at a constant currait vahie and after the battery 
voltage reaches a given voltage value V^, the charging is performed by said constant 
voltage charging mode at a constant voltage V„„ until the termination thereof, said detecting 
apparatus comprising: 

(i) means for measuring a voltage of said inspective rechargeable battery, 

(ii) means for acquiring an accumulated, charged electricity quantity of said 
inspective rechargeable battery in said constant voltage charging mode; 

-\2- 



PAGE lO} AT 1/23/2006 9:58:11 PM [Eastern Standaid Tune]* SVIIUS^^ 



Oi/23/2006 19:00 FAX 714 540 9823 



FCH&S COSTA MESA 



@016 



(iii) means for memorizing previously acquired data of a normal 
rechargeable battery in said constant voltage charging mode, said normal rechargeable 
battery corresponding to said inspective rechargeable battery, wherein said previously 
acquired data is ^ with respect to relationships between charged electricity quantities of 
said normal rechargeable battery and increased or decreased internal resistances of said 
normal rechargeable battery or increased or decreased magnitudes of said internal 
resistances; and 

(iv) means for comparing said charged electricity quantity obtained by said 
means (ii) to said previously acquired data memorized by said means (lii), wherein internal 
resistance of said inspective rechargeable battery is detected from said previously acquired 
data memorized by said means (ivX 

adierein in a case where said insp ective rechargeable battery has an electricitv 
storable capacitv which is reduced to a magnitude of D time that of said normal recharp eable 
battery, where D is a constant of 0 < D < 1. said detectin g aonaratus has a further means for 
cprrecting said charged electricitv auantitv bv multinlvina said charged electricitv Quantity 
hy_\/D time prior to comparison hv said means (\^r\ and 

Wh^n in a case where it i s presumed that said electricitv storable capacity 
of said inspective rech argeable battery is reduced to a magnitude of D time that of said 
normal rechargeable battery, when a duration from a shift time when said constant current 
chargiiig mode at said constant c mrent vaJne T^is shifted to said constant voltage charging 
mode at said constant voltage V^^^ unt il a time when the charging current vat^e in said, 
constant voltage charging mode rea ches a prescribed current valugjj, and an electricitv 
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quantity charpe^ said constant voltes nh..f Hnp ^re m.He tn r.,p...^,..^. ^ ^ 
Q^' for in^ecriv. r.rharp..hle h^Ttmr mrl 1,.^Q ^ for said norm.l r^h.^ »K.. 
battery , in accnrd^^e with a fimrrlfor fpTmiU^ D = f qe via,jL4aZXQe..^^MUaM 
glectricity stor^hle capacity ,sf.id ij ispective rrnharPrti ble h«tt.rv ^...^ ated to n t.Vv.. 
that of said nnrmal rechareeahlR hartRiy 

23. (Cancelled) 

24. (Original) The detecting ^paratus according to claim 22, wherein said 
inspccti ve rechargeable battery is a rechargeable battery accommodated in a rechargeable 
battery pack. 

25. (Previously Presented) The detecting apparatus according to claim 24, 
wherein said rechargeable battery pack has a control circuit in which at least one of a 
switching element for charging which is capable of performing ON-OFF control, a switching 
element for discharging, and a detecting element for detecting a charge-and^ischarge 
current value is accommodaled in a chatgins^and^ischarging path of said rtichaigeablc 
battery accommodated in said rechargeable battery pack. 

26. (Original) A lechaigeable battery pack in which a detecting apparatus 
defined in claim 22 is accommodated. 
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27. (Original) An apparaUis having a detecting apparatus defined in claim 
22 added thereto. 

28. (Previously Presented) The apparatus according to claim 27, wherein 
said apparatus having the detecting ^aratus added thereto is selected from the group 
consisting of inspection equipment for inspecting whether a rechargeable battery is good or 
defective, chargers for charging a rechargeable battery, portable instruments, and movable 
bodies . 

29. (Previously Presented) A computer-executable program for detecting 
internal resistance of an inspective rechargeable battery, said piogram being stored on a 
computer-readable medium and having a detecting method defined in claiiti 1 incorporated 
therein. 

30. (Cancelled) 

31. (Previously Presented) The apparatus according to Claim 28, wherein 
said portable instruments are selected from the group consisting of cellular phones, personal 
digital assistants, and portable type computers, and wherein said movable bodies are selected 
from the group consisting of motorcycles, automobiles, ships, aircrafts, and space crafts. 

32. (Previously Presented) The detecting method according to claim 14, 
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wherein said previously acquired data of said nonnal rechargeable battery includes data of a 
relationship between said internal resistance value R, and a discharged electrical quantity Cj, 
which are obtained by charging said normal rechargeable battery by said constant current- 
constant voltage charging regime without a resistor being connected to said normal 
rechargeable battery, such that said correction coefficient f_j, j (Rj) becomes Cj/Cn. 

33. (Previously Presented) Hie detecting method according to claim 16, 
wherein said previously acquired data of said normal rechargeable battery includes data of a 
relationship between said internal resistance value Rt and a discharged electrical quantity Q, 
which arc obtained by charging said normal rechargeable battery by said constant 
current-constant voltage charging regime without a resistor being connected to said normal 
rechargeable battery, such that said collection coefficient f_j^ ^ (Rj) becomes CyC^]. 
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